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NOTICE AND DISCLAIMER

The information in this publication was considered technically sound by the consensus of persons
engaged in the development and approval of the document at the time it was developed. Consensus
does not necessarily mean that there is unanimous agreement among every person participating in the
development of this document.

The National Electrical Manufacturers Association (NEMA) standards and guideline publications, of which
the document contained herein is one, are developed through a voluntary consensus standards
development process. This process brings together volunteers and/or seeks out the views of persons who
have an interest in the topic covered by this publication. While NEMA administers the process and
establishes rules to promote fairness in the development of consensus, it does not write the document
and it does not independently test, evaluate, or verify the accuracy or completeness of any information or
the soundness of any judgments contained in its standards and guideline publications.

NEMA disclaims liability for any personal injury, property, or other damages of any nature whatsoever,
whether special, indirect, consequential, or compensatory, directly or indirectly resulting from the
publication, use of, application, or reliance on this document. NEMA disclaims and makes no guaranty or
warranty, express or implied, as to the accuracy or completeness of any information published herein,
and disclaims and makes no warranty that the information in this document will fulfill any of your particular
purposes or needs. NEMA does not undertake to guarantee the performance of any individual
manufacturer or seller’s products or services by virtue of this standard or guide.

In publishing and making this document available, NEMA is not undertaking to render professional or
other services for or on behalf of any person or entity, nor is NEMA undertaking to perform any duty owed
by any person or entity to someone else. Anyone using this document should rely on his or her own
independent judgment or, as appropriate, seek the advice of a competent professional in determining the
exercise of reasonable care in any given circumstances. Information and other standards on the topic
covered by this publication may be available from other sources, which the user may wish to consult for
additional views or information not covered by this publication.

NEMA has no power, nor does it undertake to police or enforce compliance with the contents of this
document. NEMA does not certify, test, or inspect products, designs, or installations for safety or health
purposes. Any certification or other statement of compliance with any health- or safety-related information
in this document shall not be attributable to NEMA and is solely the responsibility of the certifier or maker
of the statement.
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Foreword

These application and installation guidelines offer practical information on correct usage and industry-
recommended practices for the installation of Flexible Metal Conduit (Type FMC) and Liquidtight Flexible
Metal Conduit (Type LFMC) in accordance with the National Electrical Code® (NEC).

These guidelines have been developed by the NEMA Building Wire and Cable Group. The Group’s
Flexible Metal Conduit Technical Committee has committed to periodically reviewing them for any
revisions necessary to address changing conditions, product listing and installation requirements, and
technical progress. Comments for proposed revisions are welcome and should be submitted to:

Senior Vice President, Operations

National Electrical Manufacturers Association
1300 North 17th Street, Suite 900

Rosslyn, Virginia 22209

At the time of approval, the NEMA Building Wire and Cable Group’s Flexible Metal Conduit Technical
Committee had the following members:

AFC Cable Systems, Inc., A part of Atkore International New Bedford, MA
Anamet Electrical, Inc. Mattoon, IL
Electri-Flex Company Roselle, IL
Encore Wire Corporation McKinney, TX
International Metal Hose Company Bellevue, OH
Southwire Company Carrollton, GA

© 2014 National Electrical Manufacturers Association



NEMA RV 3-2014

Page ii
CONTENTS
Page
(0] 1117 (o PRSP i
Section 1 APPLICATION GUIDELINES FOR FLEXIBLE METAL CONDUIT .....ccuviiiiiieeiiiiiiieee e 1
0 0o 1 1 11T 1o 1 o TP 1
0 R 1= o 1= - | RO PERPR PR 1
02 o T [ | PO PERPRPR 1
1.2 Grounding and BONGING .......coooiiiiiiiiiiiiee ittt 1
1.3  Equipment Grounding CONUCTON..........uuuiiiieeee s iiciiiee et e e e s s st e e e e e e e s st e e e e e e e e s snnrareeeeaeeeeanes 1
R ©e o (=13 T o [RS] 7Ta [o F= T o LSRR 1
1.4.1 National Electrical Code® (NEC) ittt 1
1.4.2 Related NEC AMCIES .....ueieiiiieeeeeieee ettt e et e e e e e aeeeeeeas 2
1.4.3 Underwriters Laboratories (UL) Standards and DireCtories............cccvvvvveeeeeiiiinvvnnnnnnn. 4
Section 2 APPLICATION GUIDELINES FOR LIQUIDTIGHT FLEXIBLE METAL
AND NONMETALLIC CONDUIT .ettititiitie ittt ettt e st e et e e s st e e e sntseeeesnsaaeeesnnnneeas 6
% A @0 1] 1 U1 £ o ) o PRSP 6
2.1 GNEIAL it e et e e e e e s 6
2.1.2  JACKEE MALEIIAL .....eeieeiieeee it e et e e e e e 6
0 T T 1111 T £ PSPPI 7
2 €1 (o 11 o |1 T S 7
2 R T N PSPPSR 7
2.2.2  LEMC ..ttt a e e e e e e e e atae e e 7
PG B - 11 4 0o [ PO PTPRT 7
2.3, LN e et aaas 7
2.3.2  LEMC it e e e e e e e e e e e atae e e 7
2.4 COUES ANA SANUAIUS. .. .eeiiieeeiiiiiiiiie e st e e e e e st e e e e e e e e s antaseeeeeeeeesannreneeeeeeeanns 7
2.4.1  National Electrical Code® (NEC) .......ccouiiiiiiiiiiieiiiiiie ettt 7
2.4.2 Related NEC AIICIES ...cccoieiiieiiieee ettt e e e e e e e e e e e e e neneeees 9
2.4.2 Underwriters Laboratories (UL) Standards and Directories............ccccccveveveveieienenenn.. 11
Section 3 INSTALLATION GUIDELINES FOR FLEXIBLE METAL CONDUIT
AND LIQUIDTIGHT FLEXIBLE METAL CONDUIT ....ooiiiiiii i e e 13
3.1 Installation CONSIAEIAtIONS .........uviiiiiiee et e e e e e e e e e e e e s et e e e e eeeesannnneeeeeas 13
0 I Y 1= | SRR 13
3.1.2 Special Considerations for LEMC .........ccuiiiiiiiiiiiiic e 13
3.1.3  Overall Conduit LENGLN ......ccoiiiiiiiiiiiiie et 13
3.2 Securing and Supporting FMC and LFMC ...........uuuiiiiiiiiiiiiiiiiiiiseeennnnnnsnnnne 14
70t R S T o o Yo ] 1 (= SOOI 15
T U | 1= o] o 1o (= [P PPS 15
3.3  Terminating Flexible Metal CONAUIL............uuuuureriiiii s 15
G0 700 R w111 T IS Y =1 1Yo 1o o PSP PRPRPPRE 15
3.3.2  Conduit Preparation and ASSEMDIY........c.uuiiiiiiiiiiiie e 16
3.3.3  CUHING CONUUIL...ceiittiiee ittt ettt et e et e e e st e e e s nbbeeee e e 16
3.3.4  INSEItING CONUUIL ....utiiieiiiiie ettt e e et e e e st e e e e abeeeeeane 16
3.3.5 Seating a SecuremMeENt CIAMP .....coiiiiiiiiiiiie et 17
I N T o 01 (=Y a1 oo T o (o 11 1= PRSPPI 17
3.3.7 Attachment to Unthreaded ENtrES ..........cevveeiiiiiiiiiiieie e e e 17
3.3.8 Attachment to Threaded ENLHES .......cc.uuviiiiiiiiiiiice e 18
3.4  Terminating Liquidtight Flexible Metal CondUIt .............ccooiiiiiiiiii e 18
I o A o 11 o[RS Y= [T o 1o o T PEPUPTOPPP 18
3.4.2 Conduit Preparation and ASSEMDIY.........ccouiiiiiiiiiiaia e 18
3.5  Verification Of INSTAIATION ......oooiiiiiieee e 20

© 2014 National Electrical Manufacturers Association



Section 4

4.1

4.2

4.3

4.4

Annexes
Annex A

Figures
Figure 1

Figure 2
Figure 3
Figure 4
Figure 5
Figure 6
Figure 7
Figure 8

Tables

Table 1
Table 2
Table 3
Table 4
Table 5
Table 6
Table 7
Table 8
Table 9
Table 10

NEMA RV 3-2014
Page iii

INSTALLATION GUIDELINES FOR LIQUIDTIGHT FLEXIBLE NONMETALLIC CONDUIT

(L TSR 21
Installation CONSIAEIALIONS .......eiiiiiiiiie ittt e e e e e e aneeas 21
I R 1= o 1= - | SRS RR 21
N Y/ 01T ORI 21
Securing and SUPPOrtiNg LENC ......oviiiiiie e e e e e e e e e s snnaaaee s 21
S 10T o o Yo 1 1 (=Y o ISP 21
U | 41U o] oTo] £ =T F T PP P PP PPPPRPPTI 21
TERMINATING LENC ...ttt ettt e e st e e st e e s st e e e snnsaeaesennnees 22
4.3.1  FitliNG SEIECHON ....ciiiiiiiie ittt 22
4.3.2  Environmental CoNSIAEratiONS .......c.oiiiuiiiiiiiee ettt e e 23
4.3.3 Required Marking 0N FittiNgS .......coooiuimiiiiiiiee e 23
e A €10 183 To [T T P PSP PP PUPRPPPTIN 24
4.3.5 Conduit Preparation and Fitting Assembly Technique...........cccccveeeeiiiiiiiiieee e 24
4.3.6 Attachment to Boxes or Enclosures and SUPPOQt ......ceeeeveiiciriiriieeessiiiiieeee e e e e 25
VERIFICATION OF INSTALLATION ..ottt ettt ettt e e anbee e e neeas 26

NEMA Engineering Bulletin No. 93: Length Limitations for FMC and LFMC ..............cccvvvvvvnee. 33

Determination of Overall Length of Conduit Installed in a Traveling Vertical Loop

WIEN OFFSBE ..ttt e ettt e e e e e s e et e e e e e e s bbb e e e e et e e e e e as 14
Straight Length. ... 14
Typical Designs of FMC Fittings, Clamp-tyPe .........uuuuriuiiiiiiiiiiiiiiiiiiiiiiienneienernrn———.. 26
Typical Designs of FMC Fittings, Direct-bearing SCrew TYPe .......ovvvvvviiiviviiiiiiieieeeeeeeeeeeeeeeeeeaees 27
Typical Designs of FMC FittingS, SCrEW=-iN TYPE .....cciiiiiiiiiiiiieeiiiiee ettt 27
Typical Designs of Liquidtight Flexible Nonmetallic Conduit Fittings ..........cccccceveiiiiiiiiiineeennins 28
Typical Designs of Liquidtight Flexible Metal Conduit Fittings ...........coveeiiiiiiiiiiieee e 29
Flexible Metal Conduit SECUreMENt CIAMP ......oiiiiiiiiiiiiii et 32
Standard Assembly Torque Values for Type FMC Fittings ......ccvvveiveeeeiiiiiiiieeee e e 17
Standard Assembly Torque Values for Type LFMC Fittings .....c.cvvevveieeiiiiiiiiiieeee e 19
Markings for Fittings for Use with Liquidtight Flexible Nonmetallic Conduit............cccccceevvnnneee. 23
Assembly Torque Values for LENC FittiNgS .......eveiiieeiiiiiiiiieee e 25
Overall Conduit Length for Given Offset and Lateral Distance Trade Size Y2.........ccccvveeeeeennns 30
Overall Conduit Length for Given Offset and Lateral Distance Trade Size ¥.........ccccvveeeeeennns 30
Overall Conduit Length for Given Offset and Lateral Distance Trade Size 1...................ccee.. 31
Overall Conduit Length for Given Offset and Lateral Distance Trade Size 1%........cccccceeeeennns 31
Overall Length of Conduit for Given Offset and Lateral Distance Trade Size 1%..................... 32
Overall Length of Conduit for Given Offset and Lateral Distance Trade Size 2.......cccccccceeeeennes 32

© 2014 National Electrical Manufacturers Association



NEMA RV 3-2014
Page iv

< This page intentionally left blank. >

© 2014 National Electrical Manufacturers Association



NEMA RV 3-2014
Page 1

Section 1
APPLICATION GUIDELINES FOR FLEXIBLE METAL CONDUIT

1.1 CONSTRUCTION
1.1.1 General

Flexible Metal Conduit (Type FMC) is constructed in accordance with the National Electrical Code® (NEC)
and complies with the safety requirements of Underwriters Laboratories (UL) UL 1, Standard for Safety for
Flexible Metal Conduit.

National Electrical Code® and NEC are registered trademarks of the:

National Fire Protection Association, Inc.
1 Batterymarch Park
Quincy, MA 02269

1.1.2 Conduit

Flexible Metal Conduit (Type FMC) is constructed with an interlocked corrosion-resistant steel or
aluminum strip and is manufactured in accordance with UL 1, which specifies strip thickness, splices,
convolutions, interior surfaces, conduit diameters (internal and external), and the quality requirements of
aluminum strip— and zinc-coated steel.

1.2 GROUNDING AND BONDING

FMC is approved for bonding when installed in accordance with NEC articles 348 and 250 but is limited to
6-ft lengths when used for this purpose.

1.3 EQUIPMENT GROUNDING CONDUCTOR

One or more equipment grounding conductors are allowed but are not required. NEC Section 348.60
states, however, that an equipment grounding conductor is required when FMC is used to connect
equipment where flexibility is necessary to minimize transmission of vibration from equipment or to
provide flexibility for equipment that requires movement after installation.

1.4 CODES AND STANDARDS
1.4.1  National Electrical Code® (NEC)

Flexible Metal Conduit (FMC) is designed, manufactured, and tested for use in accordance with NEC
Article 348 and UL 1.

1.4.1.1 Uses Permitted

NEC Section 348.10 specifies the permitted uses of FMC in exposed and concealed locations. These
permitted uses are not all-inclusive. They provide guidance only on where FMC may be used.

In addition to permitted uses covered in Section 348.10, FMC is permitted for installation as follows:

a) Outside branch circuits and feeders;

b) Services;

c) Ducts or plenums used for environmental air;
d) In other spaces used for environmental air;
e) Under raised floors of computer rooms;

f) Lighting whips;

g) Motor leads.
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